Introduction
The new species, described here, was first detected by Browne et al. (2007) as genetically distinct from the only other known species of the oxycephaliid amphipod genus Glossocephalus Bovallius, G. milneedwardsi Bovallius, 1887 . It was immediately clear from in situ photographs and video footage of the specimen that it possessed unusual eyes, likely adapted for living in light restricted meso-and bathypelagic depths, readily distinguishing it from G. milneedwardsi, an epipelagic species. Subsequent examination of specimens from the same general locality and depth provided additional morphological characters to distinguish it from G. milneedwardsi. This species is new to science and is unusual among the family Oxycephalidae as it is the only known species from the group adapted to living in deeper waters. It is intriguing to consider that its close association with the mesopelagic ctenophore Bathocyroe fosteri may have contributed to the evolution of the unique eye characteristics observed in this species. The discovery of this new species also highlights the importance of faunal surveys in oceanic midwaters combined with molecular phylogenetic studies such as those conducted by Browne et al. (2007) and Hurt et al. (2013) .
While researching the systematics of this species it became evident that a review of the genus Glossocephalus was long overdue. There are few good illustrations of species in the literature and the mouthparts have not been studied or illustrated, except for Bovallius (1890) who mentions, briefly, that the mandibles are "best developed in the genera Tullbergella and Glossocephalus" and provides a figure of the maxilliped of G. spinigera, a junior synonym of G. milneedwardsi. While the figure of the maxilliped agrees more or less with that found in G. milneedwardsi (Fig. 4) , his comment regarding the mandibles is inaccurate. The mandibles for this species are not particularly well developed, and more significantly, males lack the prominent 3-articulate palp found in all other genera of the family (Fig. 4) . Thus an updated review of the genus Glossocephalus is provided, taking into account the new species together with an overview of G. milneedwardsi and three new records of associations with Glossocephalus Bovallius, 1887 : 35.-Bovallius 1890 , 105. Chevreux & Fage 1925 : 432-433. Spandl 1927 (key), 196. Barnard 1940: 542 (key) . Pillai 1966: 171 (key) . Yoo 1971: 63 (key) . Bowman & Gruner 1973: 49 (key) , 51-52. Zeidler 1978: 30 (key) , 34. Vinogradov et al. 1982 : 404 (key), 427. Nair 1995 : 18. Shih & Chen 1995 : 190 (key), 200. Vinogradov 1999 : 1196 . Elsia Giles, 1890: 249-250. Type species. Glossocephalus milneedwardsi Bovallius, 1887 by page priority. Type material could not be found at the Zoologisk Museum, University of Copenhagen, Denmark (ZMUC), but the Swedish Museum of Natural History (Naturhistorika Riksmuseet), Stockholm, Sweden (NRS), has one male specimen (SMNH 8706) in three pieces, labelled "No. 3690. Atlanten 15°N 20°W", and a microscope slide of the second antennae of another male specimen (SMNH 8707) labelled "10°22'N 21°16'W", which probably represents type material used by Bovallius (1890) for his illustration of the species (pl. 5, fig. 5 ).
Type species of synonyms. The type species of Elsia is E. indica Giles, 1890 . Type material could not be found at The Natural History Museum, London, UK (NHM) and is considered lost. However, the description and figures provided by Giles clearly represent a species of Glossocephalus. Diagnosis. Body elongate and narrow. Head with small rounded, or sharp rostrum, not longer than first four pereonites. Eye field occupying most of head surface, alternatively screening retinal pigments may appear as pair of crescent-shaped clusters, occupying about one-quarter of back half of head. Male antenna 1 with one-articulate peduncle; callynophore large, crescent-shaped, with small antero-distal lobe and with aesthetascs arranged in onefield brush medially; with three distal articles inserted on antero-dorsal corner. Female antenna 1 with twoarticulate peduncle, narrowly rectangular callynophore, and two smaller terminal articles. Antenna 2 absent in females. Male antenna 2 five-articulate; with strong zig-zagged articulation, and all but terminal article folded back on each other, under head, extending ventro-anteriorly and ventro-posteriorly between the gnathopoda and pereopoda. Mandibular palp absent in females; one-articulate in males. Mandibular molar reduced or absent. Mandibular incisor relatively broad, straight, with several teeth, with small distal lobe medially. Maxilla 1 reduced in size to single, small rounded lobe. Maxilla 2 absent. Maxilliped with inner and outer lobes separate; inner lobes completely fused, reaching to about half-length outer lobes; medial margin of outer lobes with membranous fringe; peduncle with two small humps near base of outer lobes. Pereonites all separate; first two very narrow, together equal in length to third. Coxa 7 fused with pereonite, remainder free. Gnathopoda relatively small, chelate; carpal process some-what spoon-shaped, ending in sharp tooth, usually armed with few strong setae. Pereopods 3-7 simple. Pereopods 3 & 4 slightly shorter than, or about as long as, P5; sometimes P3 & 4, especially P3, longer than P5. Pereopod 5 longer than P6 but similar in structure, in some specimens the articles can be relatively broad and paddle-like, with a relatively small dactylus. Pereopod 7 reduced in size, with enlarged basis; all articles present. Uropoda all with free exopoda, and endopoda; usually with serrated margins. Telson fused with double urosomite, shorter than U3. Oostegites on pereonites 3-5. Gills on pereonites 2-6 in females, 3-6 in males.
Species. Glossocephalus milneedwardsi and G. rebecae sp. nov. Sexual dimorphism. Apart from obvious morphological differences in the antennae and mandibles, males have a more elongate (less globular) head; gills are absent on pereonite 2, and pereopods 5 & 6 sometimes have slightly broader articles.
Remarks. This genus is readily distinguished within the Oxycephalidae by the morphology of the rostrum, gnathopoda, pereopoda and urosome.
Glossocephalus has a number of unusual morphological characters that distinguish this genus from other members of Oxycephalidae. In particular the mandibular palp in males consists of a single article, with a rounded lateral process ( Fig. 4 ). In all other genera of the superfamily Platysceloidea, males have a 3-articulate mandibular palp, and in all other genera of the family Oxycephalidae the first article of the mandibular palp is exceptionally elongate. It should be noted though that there is evidence suggesting that article length of the mandibular palp may be a particularly labile trait among the Amphipoda (Browne and Patel 2000) and thus, while useful for discriminating between species, is a homoplastic character of limited value for inferring phylogenetic relationships. Additional characters that distinguish Glossocephalus are the first antennae of males that are similar to those of Amphithyrus and Thamneus rather than any other oxycephalids; the morphology of the maxilliped (Fig. 4) is unique, in that the peduncle has two small humps near the base of the outer lobes, and the inner lobe has a distinct, medial invagination; pereopods 5 & 6 are sometimes paddle-like, or slender, and the basis is not especially enlarged, as is characteristic of other Platysceloidea; the seventh pair of coxae are fused with the pereonite as in the Parascelidae and most Platyscelidae; males have the gills absent on pereonite 2, and the rostrum is not much longer than found in some other genera of Platysceloidea. Although these unique characters, collectively, might suggest that Glossocephalus does not belong with the Oxycephalidae, molecular phylogenetic studies by Browne et al. (2007) and Hurt et al. (2013) strongly support the placement of Glossocephalus as nested well within the Oxycephalidae. However, additional molecular analyses of genera in the family will be useful for accurately assessing the relationship of Glossocephalus to other lineages of oxycephalids.
Amongst the family Oxycephalidae, Glossocephalus resembles Oxycephalus, Leptocotis and Calamorhynchus in the morphology of the female first antennae, Rhabdosoma and Leptocotis in the morphology of the second male antennae, and all other genera, except Oxycephalus and Rhabdosoma, in the presence of first maxillae.
Type material. Type material of G. milneedwardsi Bovallius, 1887, consisting of the remains of two male specimens ( Fig. 1) , is in the NRS (reg. no. 8706 & 8707), as detailed above. It is most likely that the former specimen is the one illustrated by Westergren (Bovallius 1890) , and it is here designated the lectotype. The other material, consisting only of male second antennae, becomes paralectotype material. Bovallius (1887 Bovallius ( , 1890 only provides a general locality, "tropical region of the Atlantic" and mentions that he had both male and female specimens.
Type material of synonyms. Type material of G. spiniger Bovallius, 1887, consisting of a partly dissected female ( Fig. 2) , is in the ZMUC (CRU-9424), labelled "Indian 7-2°S 80-90°E CASPERSEN 1869", which is consistent with the type locality provided by Bovallius (1887 Bovallius ( , 1890 . It seems likely that this is the specimen illustrated by Bovallius (1890) , and is here regarded the holotype because the data provided by Bovallius implies that he only had one specimen, a female about 11 mm.
The unique type female (3.3 mm) of G. adriaticus Steuer, 1911 could not be found in any major European institution and is considered lost. The type locality is the north-east Adriatic Sea, near "Rovigno" (= Rovinj), on the ctenophore Deiopea kaloktenota, collected by T. Krumbach, December 1910 . The type is a juvenile specimen, and despite the inadequate description, the figures provided by are clearly representative of typical specimens of G. milneedwardsi.
The unique type female (4.0 mm) of Elsia indica Giles, 1890 could not be found in the NHM, London and is considered lost. The type locality is Bombay Harbour, surface, Investigator expeditions, A. Carpenter commanding. The type is a juvenile specimen and is a most likely synonym of G. milneedwardsi, considering the description and figures provided by Giles (1890) .
Material examined. The remains of the lectotype and paralectotype of G. milneedwardsi and the holotype of G. spiniger as detailed above. In addition the following specimens.
N (Zeidler 1978 1976, 1977, 1979 . 
Diagnosis. Females:
Sexually mature at about 7-18 mm. Head slightly longer than first 4.5 pereonites combined; with short, rounded rostrum; strongly bulged proximally with distinct neck. Eyes occupy most of head except for neck and rostrum. Pereon cylindrical, elongate, length about 1.7 x pleon. Pleonites with postero-distal corner produced into small point. Gnathopoda relatively small, barely reaching to middle of basis of P3. Gnathopod 1; basis sub-equal in length to remaining articles combined, relatively narrow; merus relatively short, about 0.2 x basis; carpus spoon-shaped, projecting under propodus to base of dactylus, produced into strong terminal tooth, sometimes armed with 1-3 strong seta on posterior margin near base of tooth-like structure together with some less strong setae; propodus slightly curved, forming weak chela with carpus, with or without slight, but distinct, tooth near postero-distal corner; dactylus slightly curved, length almost half propodus. Gnathopod 2 slightly longer and more slender than G1, similar in structure except the carpus is relatively longer and the carpal process is armed with fewer setae or is smooth, the posterior margin of the propodus is also always smooth. Pereopods 3 & 4 with relatively thin, elongate articles, similar in structure. Pereopod 3 slightly longer than P4, sub-equal in length to P5 or only 1.2 x longer; basis length about 1.3 x merus; carpus length variable, about 0.4-0.7 x merus, about 1.4-1.6 x propodus; dactylus very small. Pereopod 5 slightly longer than P6 but both are similar in structure, with relatively broad, paddle-like articles. Pereopod 5; basis with anterior margin slightly serrated, length about twice width; merus also with slightly serrated anterior margin, distally broadened, length almost half of basis, width about twothirds length; carpus with both margins slightly serrated, also distally broadened, length about 1.6-2.0 x merus, width almost half length; propodus marginally shorter than carpus; also with both margins slightly serrated, evenly narrowed distally to dactylus, width about one-third length; dactylus a very small curved nail. Pereopod 6 a little shorter than P5, similar in structure but slightly more slender; also anterior margin of basis and posterior margins of merus, carpus and propodus not serrated. Pereopod 7; basis oval-shaped, slightly longer than remaining articles combined; merus and carpus of similar length, propodus slightly longer; dactylus very small. Uropod 1; peduncle reaching beyond limit of peduncle of U2 & U3; outer ramus slightly wider than inner, length about 1.5 x inner ramus, about half of peduncle. Uropod 2; peduncle reaches limit of peduncle of U3; rami similar in length, about two-thirds peduncle. Uropod 3; peduncle very short, slightly wider than long; rami similar in length, slightly longer than 2.5 x peduncle. Telson triangular, rounded, marginally longer than wide, reaching to about half of inner ramus of U3. Margins of rami and telson finely denticulate.
Colour in life: mainly translucent, with some frequency the eyes and gut contents may also appear orange (pers. obs.).
Males: Generally like females except for the following. Antenna 1; peduncle one-articulate; callynophore large, crescent-shaped, length about 1.6 x width, with small antero-distal lobe, with aesthetascs arranged in onefield brush medially; three smaller, much narrower, articles inserted on antero-dorsal corner of callynophore. Antenna 2 of males, five-articulate; with strong zig-zagged articulation, and all but terminal article folded back on each other, under the head, extending ventro-anteriorly and ventro-posteriorly between the gnathopoda and pereopoda; first article slightly shorter than second, third slightly longer than second, fourth marginally shorter than first, terminal article very short. Pereon and pleon marginally more slender. Epimeral plates relatively much longer and deeper. Head of juveniles like that of females but more elongate (less globular) in more mature specimens. Pereopods 5 & 6 sometimes have slightly broader articles. Gills absent on pereonite 2.
Remarks. This species is readily distinguished from other members of the Oxycephalidae by the general habitus, the head shape and the structure of the gnathopoda and pereopods 5 & 6. Eye morphology clearly distinguish it from G. rebecae sp. nov., together with other minor characters as detailed under that species.
An examination of the material listed above, although limited, revealed considerable variation in the relative lengths of the pereopoda and pereopod articles as reflected in the above diagnosis. In addition, for both sexes, the propodus of gnathopod 1 often lacked the small distal tooth on the posterior margin; a character Bovallius (1887 Bovallius ( , 1890 used to distinguish G. spiniger from G. milneedwardsi. Sometimes only a tiny tooth was present. Also, the carpus of gnathopod 2 sometimes lacked distal setae, while in other specimens 1-3 strong setae were present (Fig.  3) . These variations suggest that more than one species may be present under the current umbrella of G. milneedwardsi, although no consistent geographical variations could be determined. Clearly a more detailed analysis of specimens from a wide geographical range is required to resolve this issue, preferably utilizing molecular genotyping techniques.
A detailed examination of the remains of the holotype of G. spiniger (Fig. 2) revealed the following notable characters. The head is relatively small and rounded; the propodus of gnathopod 1 is armed with a small tooth, distally on the posterior margin; in both gnathopoda the carpus ends in a relatively long, sharp tooth; pereopod 5 is marginally longer than pereopods 3-4; pereopod 7 is very small and seems almost vestigial, and the telson is more quadrate. Generally these characters are most consistent with the specimens from the Great Barrier Reef except that in these specimens the propodus of gnathopod 1 lacks the characteristic tooth and pereopod 7 is not particularly reduced in size. One might also include Elsia indica Giles, 1890 with this group. The remainder of the specimens examined are most like the syntype of G. milneedwardsi (Fig. 1) , especially in that pereopods 3 & 4 are very slender and much longer than pereopod 5. However, some specimens have a small tooth on the propodus of gnathopod 1 and additional strong setae on the carpus of both gnathopoda. One might include in this group G. adriaticus Steuer, 1911 and the specimens figured by Shoemaker (1945) from Bermuda.
The paddle-shaped distal elements associated with pereopod 5 are also characterized by the presence of regularly distributed, innervated sensory hairs along the margins (Fig. 6 ). Observations on both in situ and captive animals revealed that pereopod 5 is actively 'brushed' against the surface of the host and may function in collecting surface debris/material. When disturbed, G. milneedwardsi will typically take refuge in the colloblast lined feeding grooves of the ctenophore rather than abandon its host (Fig. 5) . Their waxy cuticle appears to be refractory to colloblast adhesive. We also note that demarsupiated G. milneedwardsi juveniles remain on the external surface of their host. Glossocephalus milneedwardsi has, to date, only been recorded in association with ctenophores. Namely, Deiopea kaloktenota Chun, 1879 (Krumbach 1911 , Bolinopsis vitrea Agassiz, 1860 (Harbison et al. 1977 (Harbison et al. , 1978 , Leucothea multicornis Quoy and Gaimard, 1824, Cestum veneris Lesueur, 1813 , Leucothea multicornis Quoy and Gaimard, 1824, Beroe ovata Eschscholtz, 1829 (Laval 1980 ), and Leucothea pulchra Matsumoto, 1988 , and Bolinopsis rubrapunctatus Tokioka, 1964 figs. 3-4) . The latter two are new host records. We also find this species in coastal and near coastal waters commonly associated with Bolinopsis and Mnemiopsis (Fig. 5 ) in the following locations; Atlantic waters off the southern coast of Florida and several Caribbean locales along the Mesoamerican barrier reef off the coast of Belize and the Bocas del Toro archipelago off the north-eastern coast of Panama. The association of G. milneedwardsi with Mnemiopsis represents an additional new host record. (1960) provides some information on the biology of G. milneedwardsi, and demonstrated that it occurred most frequently in the top 100 m, was fairly abundant down to 200 m, but very infrequent below that depth. He also found considerable differences in the stage at which females reach maturity between oceans, with females ovigerous at 7.5 mm in the Indo-Pacific region, 9.5 mm in the Mediterranean Sea and 12.5 mm in the Indian Ocean. Zeidler (1978) also found females from the Great Barrier Reef region ovigerous at about 7.0 mm.
Distribution. This is a relatively common nominal species, apparently widely distributed, mainly in the tropical regions of the world's oceans, including the Mediterranean Sea and Red Sea. Historical distribution accounts suggest common occurrence in the Indian Ocean and less common in the Atlantic and Pacific Oceans (Fage 1960) . However, recent observations along the coast of Florida, the Mesoamerican barrier reef (Belize), and the eastern Panamanian coast found G. milneedwardsi to be a common hyperiid species, especially in the presence of lobate ctenophores. Given their close affiliation with lobate ctenophores it is likely that demographic distributions of G. milneedwardsi fluctuate concomitant with the ephemeral boom and bust population structure associated with its host.
Glossocephalus rebecae sp. nov. (Figs. 7-9) Glossocephalus sp. -Browne et al. 2007: 819 (list) , fig. 4 (phylogenetic tree) . Hurt et al. 2013: 31 (table) , figs. 1-2 (phylogenetic trees). Gasca et al. 2014: 4 ( Madin & Harbison, 1978 (Fig. 8) . In vivo photograph of this specimen also reproduced by Gasca et al. (2014, fig. 2 Other records: Because this species is easily recognisable, the following records from photos and video footage are regarded as reliable records for this species. All were recorded with the ctenophore Bathocyroe fosteri.
Male ( Gnathopod 1; basis slightly shorter than remaining articles combined, relatively narrow; merus relatively short, about 0.2 x basis, width about 1.7 x length; carpus quadrate, width about 1.3 x length, somewhat spoon-shaped, barely projecting under propodus, produced into strong terminal tooth medially, armed with three or four strong setae near outer postero-distal corner; propodus sub-quadrate, as long as carpus, with slightly serrated distal margin, forming weak sub-chela with carpal process; dactylus slightly curved, length about two-thirds of propodus. Gnathopod 2 marginally longer than G1, similar in structure except carpus is relatively longer and carpal process extends slightly further under propodus. Pereopods 3 & 4 relatively slender, similar in structure. Pereopod 3 slightly shorter than P4, about 0.8 x P5; basis length slightly more than twice merus; carpus, about 1.4 x merus; propodus slightly longer than carpus; dactylus length about 0.2 x propodus. Pereopod 5 with normal articles (not particularly widened), all with smooth margins; length 1.2 x P6; basis length about twice merus; carpus marginally longer than merus; propodus length about 1.5 x carpus; dactylus length about 0.2 x propodus. Pereopod 6 marginally shorter than P4; anterior margin of merus, carpus and propodus with fine serrations; basis length about twice merus; carpus length 0.7 x merus; propodus length 1.4 x carpus; dactylus length almost 0.4 x propodus. Pereopod 7; basis oval-shaped, length about 1.4 x width, slightly shorter than remaining articles combined; merus and carpus of similar length, propodus slightly longer; dactylus very small. Uropod 1; peduncle reaching beyond limit of peduncle of U2, to limit of U3; outer ramus slightly wider than inner, length about twice inner ramus, about 0.8 x peduncle. Uropod 2; peduncle reaches just short of base of peduncle of U3; inner ramus slightly longer than peduncle, about 1.3 x outer ramus. Uropod 3; peduncle very short, slightly wider than long; inner ramus length about 1.5 x outer ramus, 3.0 x peduncle. Telson triangular, rounded, marginally longer than wide, reaching to about two-thirds of inner ramus of U3. Margins of rami and telson finely denticulate.
Colour: from in situ/vivo photographs and video footage. Eyes orange, digestive cecal organs often bright red (perhaps representing material ingested from host ctenophore tissue or more likely material harvested from the colloblast lined tentacles of the host feeding apparatus). The remainder of the animal is relatively translucent.
Etymology. This species is named for Rebeca Gasca, ECOSUR-Chetumal, Mexico in recognition for her work on the hyperiidean fauna of Mexican waters and for her help in procuring specimens of this new species. Remarks. This is a most unusual species with very distinctive eyes that seem to have evolved in response to living in meso-and bathypelagic depths. Apart from the eyes it is also distinguished from its congener, G. milneedwardsi, by the following characters. The head is more triangular in shape, with a pointed rostrum; the gnathopoda are of a slightly different structure, more or less sub-chelate; pereopods 3 & 4 are not particularly slender, and the merus is the second shortest article, not the second longest; the articles of pereopods 5 & 6 are not especially broad or paddle-like, and only the anterior margins of the merus, carpus and propodus of pereopod 6 are armed with fine serrations; pereopods 3-6 have relatively longer dactyls; the postero-distal corners of pleonites 1-2 are not pointed but have a slight excavation, and there are minor variations in the relative lengths of the articles of the uropoda. Based on observations, it also seems to be a relatively small species, with most specimens observed to be around 5 mm in length. Unfortunately, the male specimen cited by Browne et al. (2007) (Fig. 9 ) could not be located, thus a detailed description of the male of the species is still required. To date this species has only been observed in association with the ctenophore Bathocyroe fosteri, a mesopelagic species that seems to be common on the mid-Atlantic Ridge. Thus, one might expect that G. rebecae would also be found in the Atlantic. However, , who described this ctenophore from the northwestern Atlantic, off New Jersey, from several specimens collected or observed in depths of about 200-980 m, specifically mention that there were no associated amphipods present. It is possible that this species has evolved from a surface form, like G. milneedwardsi, in the north-east Pacific and is now confined there. The alternate hypothesis that surface living species evolved from the deep-water form is rejected on the basis that all other members of the family Oxycephalidae are primarily surface living species.
Distribution. Known only from the Monterey Bay region, California, from depths of 541-830 m, associated with the ctenophore Bathocyroe fosteri, as detailed above.
